Immature mast cells exhibit rolling and adhesion to endothelial cells and subsequent diapedesis triggered by E- and P-selectin, VCAM-1 and PECAM-1.
Mast cell numbers are markedly increased at sites of chronic inflammation. However, the underlying mechanisms of mast cell accumulation including mast cell progenitor trafficking remain to be identified in detail. Thus, the aim of this study was to identify the adhesion molecules involved in rolling, firm adhesion and transendothelial diapedesis of murine bone marrow-derived cultured mast cells (BMCMC) as a model for immature mast cells. We could show that BMCMCs exhibit in vivo rolling on skin vessel walls and strong adhesion to skin endothelial cells (ECs) in vitro under static and flow conditions. Interestingly, interaction of BMCMC with the EC adhesion molecules E- and P-selectin, vascular cell adhesion molecule-1 (VCAM-1) and platelet endothelial cell adhesion molecule-1 (PECAM-1) is required to mediate rolling and firm adhesion to ECs. The adhesion of BMCMCs to skin ECs is further enhanced by TNF, IL-4, IL-15 and vascular endothelial cell growth factor. Furthermore, BMCMCs exhibit directed and dose-dependent transmigration across an endothelial barrier, mediated by a PECAM-1-dependent mechanism. Our results demonstrate that BMCMCs can undergo a tightly regulated extravasation cascade consisting of rolling on and adhesion to endothelium and followed by directed diapedesis and reveal selectins, VCAM-1 and PECAM-1 as required adhesion molecules. These processes may contribute to mast cell accumulation in chronic inflammatory skin diseases and reveal opportunities to modulate peripheral tissue numbers of mast cells.